Résumé. 2014 
, following the suggestion of Garwin [2] In most of the systems proposed so far, the plate consists of an organic solid transparent matrix, usually polymethylmethacrylate (PMMA), doped with organic dyes [1] [2] [3] [4] . Inorganic glasses doped with inorganic ions (uranyl or rare earth ions) have also been suggested [1, 6, 7] . Two recent reviews are devoted to this subject [8, 9] .
Fluorescent solar concentrators (FSC) using liquid solutions contained between transparent plates have received little attention so far [5, 10] Table I ). As a matter of fact, a metallic reflection always introduces some loss contrary to total reflection. Consequently, it is desirable to preserve total relfections by using an air-gap coupled reflectox. In addition, a diffuse reflector is known to be superior to a metallic reflector [12] . Table 1 (Fig. 2) which confirm the absence of significant dependence on the collector geometry. (Fig. 4) Jn order to increase the accuracy in the determination of p by means of equation (2) Fig. 3 ). The only attempt to separate matrix and dyes losses has been reported by Wittwer et al. [13] but these authors do not give any information about the method that they used. The total attenuation factor is the product of the attenuation factor of the dye and that of the matrix :
Fmat depends of the optical path D and the number N of internal reflections, according to equation (1) : This expression can be rewritten as a function of the distance L and the output angle 0 at the edge of the tank. This angle 0 is defined with respect to the tank axis in the plane perpendicular to both the tank surface and the output edge. The angular distribution can be determined by using the testing set-up shown in figure 6 . The tank filled with a solution of rhodamine 6G in DMSO is illuminated with monochromatic light over a small area at a distance L from the output end where a PMMA hemicylinder is set. The measurement of light intensity at various angles 0 is performed by an optical fibre (coupled to the hemicylinder with glycerol) in conjunction with the detection system of the AMINCO SPF 500 spectrofluorometer. The angular distributions for L = 15 cm and 19 cm are shown in figure 7 . Since these distributions (03B8) decrease rapidly at the edge of the distribution, it seems reasonable, in a first approach, to approximate the distribution by a rectangular distribution from -450 to + 450. With such a distribution, Fmat(L) is evaluated by means of equation (7) together with equation (6) and the values of a and p determined in section 3.2. Then Fdye is calculated as follows : tion curve relative to the dye alone clearly reveals not only the strong reabsorption effect at small distances, but also a significant attenuation at longer distances which is due to possible residual absorption of the dye across the whole emisiion band. This residual absorption requires further attention and will be examined in a subsequent paper devoted to the reabsorption problem. (Table 111) .
In principle, there should not be any difference between homogeneously and inhomogeneously doped sheets when the overall absorbance is the same.
However, the fluorescence photons are emitted isotropically and therefore the probability of reabsorption of these photons depends on the spatial distribution of the surrounding dye molecules. As a limiting case, one could imagine a monomolecular sheet of dye molecules : the probability of reabsorption would then be negligible. Our findings are consistent with the proposals of using thin fluorescent films deposited on an undoped glass or plastic substrate [14, 15] [20] have suggested to add some DMSO to the monomer prior to polymerization so that local fluidy is preserved.
The synthesis of new dyes exhibiting large solvent relaxation effects is in progress in our laboratory. Their characteristics together with the implications regarding the reabsorption problem will be presented in a subsequent paper.
